Introduction Within this report, we present a patient with difficulty of swallowing caused by an aberrant right subclavian artery. Discussion This is a congenital anomaly with the right subclavian artery originating from the dorsal part of the aortic arch and coursing through the mediastinum between the esophagus and the vertebral column. The diagnosis and treatment of this disorder is discussed based on the findings from the literature.
Introduction
Usual causes of difficulty of swallowing or dysphagia in adults include malignancy, esophageal motility disorders, or esophageal strictures. An uncommon cause of dysphagia is compression of the esophagus by a vascular structure. The clinical syndrome of dysphagia in association with an aberrant right subclavian artery compressing the esophagus was first discovered by David Bayford (1739-1790) and reported as dysphagia lusoria after "lusus naturea" (freak of nature) in 1787. 1 An aberrant right subclavian artery is the most common embryologic abnormality of the aortic arch and occurs in 0.5% to 1.8% of the population, but it is usually asymptomatic. 2, 3 Within this report, we present a patient with dysphagia lusoria and discuss the anatomical abnormality, diagnosis, and treatment of this rare entity.
Case Report
A 74-year-old woman was referred to our university hospital because of intermittent dysphagia with difficulty swallowing solid foods. Her medical history included a breast carcinoma for which she underwent breast-conserving treatment 3 years earlier. She had been put on proton pump inhibitors since several years without relieving her symptoms. At physical examination, no abnormalities were found. By report from the referring hospital, an endoscopy revealed no abnormalities besides a hiatal hernia without the aspect of a Barrett's esophagus or gastric inflammation. A barium contrast examination demonstrated a compression of the proximal esophagus at the level of the aortic arch suggesting of a mass compressing the esophagus (Fig. 1) . Therefore, a computed tomography (CT) angiography scan was performed, which revealed an aberrant right subclavian artery arising from the aortic arch causing compression of the esophagus (Fig. 2) . Because of the severity of symptoms and the inability to eat had caused weight loss, surgical treatment was indicated.
Under general anesthesia, she was placed in a half supine position and via a right supraclavicular approach, the right carotid and vertebral artery were identified. The aberrant right subclavian artery was dissected free from the esophagus and mobilized into the mediastinum. After administration of 5,000 IU of heparin intravenously, the proximal right subclavian artery was transected with an endostapler (Multifire Endo TA 30, Covidien, MA, USA) and cut. The distal artery was anastomosed end to side to the right aortic artery (Figs. 3, 4, and 5). Immediately after the operation, the dysphagia had disappeared. The patient uneventfully recovered and was discharged 2 days after surgery. At 6 weeks of follow-up, a CT angiography showed a patent arterial reconstruction (Fig. 6 ).
Discussion
During early embryologic development, the aortic arches start as a duplicate system. The right aortic arch disappears proximally to form the right subclavian and common carotid artery. These latter vessels fuse to form the brachiocephalic trunk (or innominate artery) which is usually the first branch of the aortic arch. Abnormal involution of the right aortic arch with a persisting (seventh) intersegmental artery results in the evolution of an aberrant right subclavian artery. 3 The aberrant right subclavian artery arises from the dorsal part of the aortic arch with a broad base formed by a remnant of the persisting primitive right aorta, the so-called Kommerell's diverticulum. 4 The aberrant subclavian or lusoria artery passes through the mediastinum between the esophagus and the vertebral column to reach the right axilla in the majority of cases. 5, 6 An aberrant right subclavian artery is in approximately one third of cases associated with carotid artery anomalies with a common origin of the left and right carotid artery (bicarotid truncus). 6 The majority of patients with an aberrant right subclavian artery will remain asymptomatic during lifetime. 2, 3, 6 In symptomatic infants, it usually presents with respiratory signs. This is most likely due to the absence of tracheal rigidity, allowing its compression to lead to airway obstruction with recurrent pulmonary infection. [5] [6] [7] It is not clear why dysphagia occurs in older patients. It could be attributed to increasing rigidity of the esophagus or arterial elongation and thickening due to atherosclerosis during lifetime. 7 Similarly, it is uncertain whether dysphagia occurs primarily due to esophageal impression or secondary to motility changes. 7 Others hypothesized that the coincidence of a common carotid origin and an aberrant right subclavian artery can give rise to compression of the esophagus between these vessels. 6, 7 In adults with dysphagia, an upper gastrointestinal endoscopy is usually performed. In case of an aberrant right subclavian artery, a pulsating impression can sometimes be seen, but it usually is normal. 5, 7 A barium contrast examination will show a filling defect at the level of the aortic arch, as illustrated in our patient (Fig. 1) . In the posterior-anterior view, the parts of the esophagus proximal and distal from the defect appear displaced (Fig. 1a) . 6 In the lateral projection, a wedge-shaped impression on the dorsal esophagus is seen (Fig. 1b) . 6 CT or magnetic resonance (MR) angiography is considered as the gold standard for the diagnosis of an aberrant right subclavian artery. 8 The management of these patients depends on the severity of their symptoms. Janssen and colleagues reported three out of six patients with dysphagia lusoria who became free of symptoms after dietary changes or acid inhibition or promotility agents. 7 In case of severe or persistent symptoms, surgical intervention is warranted to remove the aberrant vessel and reconstruct the vascular supply. The surgical approach depends on the vascular anatomy: An isolated supraclavicular approach can generally be used if the aortic arch is normal without aneurysm formation of the proximal aberrant right subclavian artery, as in the presented patient. In patients with associated lesions, a combined cervical and thoracic approach might be more appropriate. 9 Simple ligation and division of the aberrant subclavian artery is likely to cause ischemia of the upper limb or a "subclavian steal" syndrome; therefore, subclavian carotid transposition is advocated (reimplantation of the right subclavian artery to the right common carotid artery), as we used in our patient. 10 The results of surgical treatment are excellent with relieve of symptoms in nearly all reported patients. In conclusion, dysphagia in an adult patient can be attributed to an anomaly of the right subclavian artery and this should be included in the differential diagnosis. A barium swallow examination can give a clue toward the diagnosis, but CT or MR imaging angiography is the golden standard for diagnosing this anomaly. In cases with severe symptoms resistant to medical therapy, surgical intervention should be considered. If no aneurysm or aortic disease is present, a supraclavicular approach with diversion of the proximal aberrant artery and an end-to-side anastomosis of the distal right subclavian artery to the right common carotid artery are recommended.
Conflicts of Interests For this manuscript, there was no financial support nor are there any conflicts of interests.
Open Access This article is distributed under the terms of the Creative Commons Attribution Noncommercial License which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited.
